The dual magnetic mass of a hot quark-gluon plasma is computed in the lowest order of dual QCD, which predicts a well-defined (dual) gauge-invariant result for it. This is because, in dual QCD, electricity and magnetism are interchanged, so magnetic calculations in dual QCD are easy if the corresponding electric ones in ordinary QCD are easy, and vice versa. We obtain the (leading-order) numerical result m mag= ( tr) 1 12 gT for the dual magnetic mass, where g is the dual (color-magnetic) coupling constant. PACS number(s): 12.38. Mh, 12.38.Aw, 12.38.Bx The "electric mass," the electric plasma frequency, and the electric Landau damping rate of a hot quark-gluon plasma were calculated long ago in the high-temperature limit [1,2]. To leading order the electric mass is [1]
for N 1 qu~rk flavors, the plasma frequency is [1] we1 =mel /Y 3, and the Landau damping is [2] 3e 2 T
Yel=-~lne
(2) (we use e for the quark-gluon coupling constant, so that as =e 2 /41T). All of these quantities are generally believed to be gauge invariant [3] . The order-eT contribution to mel is gauge invariant and computable in perturbation theory. It gives the correlation length for the color-electric field [1] . Correspondingly, the magnetic mass of a quark-gluon plasma begins only in order e 2 T, with a perturbatively uncalculable numerical coefficient. The magnetic mass remains an enigma in conventional QCD, and therefore nothing is known about the correlation function of the colormagnetic induction.
The purpose of this Brief Report is to point out that the situation described above is reversed in dual QCD, in which QCD is expressed in terms of the electric vector potentials C~ rather than the conventional magnetic potential A~ [4] . In this language the dual field tensor In dual QCD, the poles of the dual gluon propagator yield the dual electric and magnetic masses mel and mmag· As mel and mmag in ordinary QCD can be associated with the correlation functions of the electric and magnetic fields E and B respectively [1], so in dual QCD the dual masses mmag and mel are associated with the correlation functions of the H and D fields respectively. Obviously, in a very complicated dielectric medium such as a quark-gluon plasma, there is no reason to expect any simple relationships between these four different correlation functions.
In perturbation theory m mag and the associated dual magnetic plasma frequency m mag can be calculated to order gT, and the associated Landau damping ? mag in order g 2 T. However, in analogy to ordinary QCD, the dual electric mass me1 begins in order g 2 T and cannot be calculated perturbatively.
The physical significance of the dual quantities is that mmag provides the screening length for the colormagnetic field H, and iDmag gives the plasma oscillation frequency of that field around equilibrium. It is not clear how these quantities would be measured experimentally, but it is also not clear how the analogous electric quantities me1 and we1 would be measured either. As we stated above, in a complicated dielectric medium, all four fields, E, B, H and D are not easily related to each other, and all can behave differently in the plasma.
In dual QCD, the one-loop diagrams contribution to the dual gluon inverse propagator (which of course is transverse as in usual QCD) are shown in Fig. 1 . The extra graphs involving the dual QCD "Higgs fields" Bt follow from the dual QCD Lagrangian [5] . The quark couplings in the quark loop graph to dual gluons also differ from those in ordinary QCD [ 4] . However, since in a hot quark-(dual)-gluon plasma, one is above the deconfinement transition temperature, dual gluons (as well as the Bt particles) are massless, so the dual gluon graphs are precisely the same as in ordinary QCD.
The calculation of the graphs in Fig. 1 is straightforward, using the Feynman rules of dual QCD [4] . Because of the form of the quark-dual-gluon coupling, the quark loop in Fig. 1 does not contribute in the limit when the external gluon momentum vanishes (either in the limit first q 0 --..0 and then q----..0 or vice versa) [6] . The final result turns out to be
where the second term in the parentheses comes from the "Higgs" loops shown in Fig. 1 . Numerically, using the value g = 2. 8 obtained previously [ 5] , we find
although we should emphasize that in this energy regime we really do not know what g is.
In the infrared limit, g is related to the usual QCD coupling constant e by eg = 21T because dual QCD and ordinary QCD should be the same theory in this limit; at high T, this relation no longer holds, and the value of g is unknown. As in the electric case, because of the transversality of (lie l,..v, the magnetic ( H field) plasma frequency is related to the dual magnetic mass by [2] C. P. Burgess and A. L. Marini, Phys. Rev. D 45, R17 (1992) .
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